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In contrast to the complete loss of argon during metamorphism,
radiogenic strontium is frequently retained in rocks during the
metamorphic process, though it may be re-distributed among
the different minerals. As a result, a rock may retain informa-
tion about its pre-metamorphic history. The time relationships
of events prior to the most recent metamorphism are obtained
by Rb-Sr analyses of different minerals within the rock and of
whole-rock samples. Interpretation of such data requires a
knowledge of the overall behavior of rubidium and strontium in
a rock unit; so this type of isotopic work must be closely con-
trolled by field and petrographic data.

Materials:

The slow rate of decay of Rb® limits the Rb-Sr method to
rocks in which rubidium has been considerably enriched. Hence,
it 1s best suited to studies of felsic rocks. In a differentiated
sequence of igneous rocks, the Rb-Sr relationships among the
entire sequence may provide important information about the
history of the rocks, provided the felsic materials were produced
truly by differentiation with little contamination by alkali-rich
materials from the country rock.

A variety of minerals may be involved in the Rb-Sr analysis
of a rock, the most important being the micas and the feldspars.
Loss of strontium from feldspar is not a problem ag it is for
argon,

Uranium-Lead Method

The usefulness of the U-Pb method is limited by the very low
abundance of uranium and by its complex geochemical behavior.
Furthermore, the complicated and energetic radioactive decay
sequences of the uranium isotopes lead generally to partial loss
of daughter products regardless of metamorphic effects.

Fortunately, there are two radioactive isotopes of uranium,
with different decay rates, so that age relationships may be
determined in spite of lead loss. It is also fortunate that zircon,
one of the few common minerals with significant uranium con-
tent, is resistant to the effects of metamorphism. U-Pb analysis
of zircon thus provides a straightforward way to ‘“‘see through”
metamorphism to earlier events, possibly even to the age of the
source rocks for detrital zircons in metasediments. This is not
to say that zircon is never affected by metamorphism. The age
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relationships may be altered by addition of material to older
crystals and by the occurrence of more than one generation of
zircons in a rock. Careful petrographic control is required for
this type of work.

The U-Pb method has also been applied to monazite and more
recently to sphene (Tilton and Grunenfelder, 1967). The latter
may prove to be quite useful in age studies of Georgia rocks. One
should also note the importance of analyses of “common” lead
in K-feldspar. Although these do not yield isotopic ages, the
relationships of the feldspar lead in different rocks of a region
can provide important information about the genesis of different
rock units, and thus be of considerable aid in the interpretation
of isotopic ages.

Future Work

The crystallines of Georgia are at least as old as the isotopic
dates (Paleozoic), and some rocks, metamorphosed and intruded
during the Grenville orogenic cycle (about one billion years ago),
likely extend into the Georgia crystallines from the northeast.
Most geologists agree that much of the Piedmont of Georgia
containg metamorphosed Paleozoic sediments. Drawing the
boundary between these metamorphosed Paleozoic sediments and
the Precambrian rocks may be possible using isotopic dating.
This will not likely be possible with the K-Ar method, since both
areas have been affected by Paleozoic regional metamorphism,
but whole rock Rb-Sr analyses and U-Pb analyses of euhedral
zircons may outline the Precambrian area.

Similar Rb-Sr and U-Pb dates on materials from metamor-
phosed extrusive rocks may lead to the establishment of a strati-
graphic sequence applicable throughout much of the Georgia
Piedmont. One should begin such a venture in the Little River
(“Series”) Group.

The Elberton Granite is an example of an intrusion which was
likely intruded during the Taconic orogeny. There are probably
many other igneous, and metamorphic, rocks which formed
during this time interval which may be dateable by Rb-Sr or U-Pb
methods. Intrusive rocks younger than the regional meta-
morphism may be dated by the K-Ar method, and in some cases
by Rb-Sr and U-Pb methods, if appropriate materials are present.
Examples of such intrusives are acidic dikes reported by many
geologists and Triassic(?) diabase dikes.
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Dietrich, Bottino, and Fullagar (1967) believe that some of the
Appalachian faults may be dated by obtaining isotopic dates on
the rocks in the fault zones. The Cartersville, Brevard, Goat Rock,
and Towaliga are examples of faults along which the isotopic
dates may have been reset by heat generated during faulting.
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